Pectus excavatum can lead to right ventricle compression. Although extremely rare, congestive hepatopathy should be considered when patients with severe pectus excavatum present with cardiovascular involvement.
INTRODUCTION
Systemic consequences of pectus excavatum (PE) caused by sternal compression have been described. Cardiac compression reduces the stroke volume and cardiac output in severe deformity, and some patients may show decreased diastolic filling of the right ventricle. To our knowledge, no data on liver disturbances have been described. We report herein a patient with congestive hepatopathy caused by severe PE.
CASE REPORT
A 39-year-old woman presented to the emergency department with abdominal pain. She reported an isolated episode of syncope that led to hospitalization 2 years ago. A physical examination showed PE of the anterior chest wall with a straight back. The patient had, until then, minimal shortness of breath during exercise. The maximum sternal depression was 6 cm. Hepatomegaly was observed 3 cm below the right costal margin.
Laboratory tests showed that liver function and cardiac enzyme marker levels were within normal limits. Computed tomography (CT) confirmed the severity of PE with a Haller index at 6.0 and the hepatomegaly ( Figs 1A and 2A) . Hepatic echoDoppler showed several nodules scattered in the left liver with no thrombosis of the suprahepatic veins. An abdominal CT scan revealed mosaic perfusion defects. A magnetic resonance imaging showed multiple and well-circumscribed nodules. Nodules were hyperintense on T1-weighted images with and without gadolinium injection and hypointense on T2-weighted images (Fig. 1C) . Liver biopsy displayed centrilobular fibrosis with regenerative nodules. This biopsy was consistent with outflow obstruction of the suprahepatic vascular system or an aspect of liver congestion. A transthoracic echocardiogram demonstrated normal global left ventricle function with a 60% left ventricular ejection fraction. The right ventricle was compressed with reduced right ventricle systolic function and moderate tricuspid regurgitation. No pulmonary hypertension was present. The inferior vena cava (IVC) was dilated with a mean diameter of 25 mm (range 23-28 mm) with no significant reduction during inspiration. Lung function tests were normal. A decreased exercise tolerance [maximum oxygen consumption (VO 2 ) = 25 ml/min/kg at 69% of the reference value for VO 2max ] at the cardiovascular effort trial was found. After multidisciplinary discussion, we concluded that PE caused liver disturbances in this patient, and she should undergo surgical repair.
A sternochondroplasty procedure with a modified Ravitch repair technique was performed [1] . Sternum displacement was 7.5-8.0 cm anteriorly. Ablation of osteosynthesis material with muscle mobilization was performed 4 months later. The postoperative course was not complicated.
On the 63rd postoperative day, transthoracic echocardiography showed neither right ventricle compression nor IVC dilatation. An effort trial performed 6 months after the surgery showed increased tolerance (VO 2 = 30 ml/min/kg at 90% of the reference value for VO 2max ). A postoperative thoracic CT scan showed a Haller Index of 2.75 vs 6.0 preoperatively (-54.2%; normal 2.56 ± 0.35 SD 2 ) (Fig. 1B) . The liver CT and the hepatic echoDoppler, performed 6 months after surgery, were normal and without nodules (Fig. 2B ). 
DISCUSSION
In this case, consequences of PE were cardiac in nature with decreased VO 2 and mainly hepatic in nature with centrilobular fibrosis with regenerative nodules.
The heart compression between the vertebrae and the depressed sternum may have caused right ventricle failure [2] . Right ventricle compression caused an outflow obstruction of the hepatic veins and IVC, leading to liver damage as shown by multiple benign and wellcircumscribed areas of hyperarteriolization on CT. These lesions have been reported in hepatic fibrosis, vascular disorders of the liver and in systemic conditions such as autoimmune or blood disorders [3] .
In the case reported herein, surgery restored all the abnormal cardiorespiratory and hepatic parameters. At 6 months after the operation, VO 2max had normalized, and right ventricle and IVC dilatation and hepatic regenerative nodules had disappeared.
To our knowledge, this case is the first to describe liver damage with PE and one of the few to report syncope with PE [4, 5] . The frequency of congestive hepatopathy in severe PE cannot be determined at the moment. It is usually underestimated and ignored because this damage remains asymptomatic for a long time, and abdominal imaging (CT or hepatic echo-Doppler) is not usually performed in cases of PE, even severe ones.
CONCLUSION
Congestive hepatopathy due to PE is extremely rare but should be considered when patients with severe PE present with cardiovascular involvement. PE should be considered in congestive hepatopathy. Surgical repair could, therefore, reverse liver damage caused by right cardiac compression.
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